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i & part of an internal research and development project, NASA Marshall Space Flight Center (MSFC) has been 
( eveloping a high specific impulse 9,000-lbf LOX/LH2 pump-fed engine testbed with the capability to throttle 10:1. P 
I : uel T urbopump (FTP) with the ability to operate across a speed range of 30,000-rpm to 1 00,000-rpm was 
( eveloped and analyzed. This small size and flight-like Fuel Turbopump has completed the design and analysis 
I hase and is currently in the manufacturing phase. This paper highlights the manufacturing and processes efforts tc 
i abricate an approximately 20-lb turbopump with small flow passages, intricately bladed components and 
; pproximately 3-in diameter impellers. As a result of the small scale and tight tolerances of the hardware on this 
1 arbopump, several unique manufacturing and material challenges were encountered. Some of the technologies 
i ighlighted in this paper include the use of powder metallurgy technology to manufacture small impellers, electron 
l earn welding of a turbine blisk shroud, and casting challenges. The use of risk reduction efforts such as non- 
( estructive testing (NDT) and evaluation (NDE), fractography, material testing, and component spin testing are also 
< iscussed in this paper. 



